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ABSTRACT

CASE REPORT

Pediatric primary hematogenous osteomyelitis is
uncommon. Studies have been mainly small case
series with limited clinical and radiographic followup. We present a child with primary hematogenous
osteomyelitis and osteolysis of the proximal radius.
Inflammatory laboratory values were normal, and
blood and elbow aspirate cultures were negative
for osteomyelitis. Diagnosis was made by findings
of magnetic resonance imaging. The patient was
successfully treated with intravenous antibiotics. At
4-year follow-up, she had normal range of motion and
near symmetric proximal radial morphological features
radiographically. To our knowledge, this is the most
long-term radiographic follow-up of a patient with
spontaneous osteomyelitis. The reported findings can
help guide surgeons in treating this potential hand
condition in children.

A 4-month-old infant presented to our institution
with pain in her left elbow. She was initially seen
by her pediatrician, with a suspected diagnosis of
nursemaid’s elbow. Her pediatrician performed a
reduction maneuver and referred her an orthopaedic
hand surgeon owing to her persistent pain. She was
otherwise healthy.
On presentation to our clinic 2 weeks after her visit
to the pediatrician, the patient had no fever and was
diffusely tender around the elbow during examination.
She could move her elbow with mild discomfort. She
was able to use her left arm when playing with toys.
She had no notable erythema or effusion around her
elbow, and radiograph findings obtained at the time
of presentation were normal. She was placed in a
longarm cast to treat presumed persistent pain due
to nursemaid’s elbow. Family history revealed multiple
siblings with nursemaid’s elbow. There were no recent
infections, travel outside of the country, or infectious
exposure.
At 2-week follow-up, she had increased swelling
and tenderness in her left elbow. Radiograph findings
revealed lytic destruction along the proximal aspect of
the radius with associated periosteal reaction (Figures
1A and 1B). She was admitted from the clinic to the
pediatric department. On admission, her laboratory
values were as follows: white blood cell count (WBC),
8.2 x109/L (8200 μL); erythrocyte sedimentation rate
(ESR), 2 mm/h; and C-reactive protein (CRP), < 28.5714
nmol/L (< 3 mg/L). The normal ranges for each value
are as follows: WBC, 4.5 to 11 x109/L (4,500 to 11,000
μL); ESR, 0 to 20 mm/h; and CRP, < 28.6 nmol/L ( < 3
mg/L).
Contrast-enhanced magnetic resonance imaging
(MRI) were obtained of the proximal radius and
surrounding soft tissues (Figures 2A through 2C).
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INTRODUCTION
Pimary hematogenous osteomyelitis in children is
uncommon. Patients can present with acute (< 2 weeks)
or subacute ( > 2 weeks) symptoms, which typically
include pain and swelling at the site of infection and
difficulty moving the affected limb. Many organisms
have been implicated, although Staphylococcus aureus
is the most common.1 Diagnosis can be challenging;
however, results from laboratory tests and advanced
imaging can aid in the diagnosis.
To our knowledge, only one case report has
presented long-term radiographic follow-up after
treatment of hematogenous osteomyelitis1. We describe
a patient with 4-year follow-up who initially presented
with a diagnosis of nursemaid’s elbow that was later
found to be proximal radius osteomyelitis.
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Figure 1. A) Anteroposterior and B) lateral radiographs
at time of admission, showing osteolysis of the proximal
radius (asterisk).
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Figure 3. A) Anteroposterior and B) lateral radiographs
at 3-month follow-up, showing remodeling of the
proximal radius with persistent dysmorphic appearance.
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Figure 2. A) T1-weighted, pre-contrast sequence of
magnetic resonance imaging showing hypointensity
in the proximal radius. B) Hyperintense signal on
post-contrast T1 sequences in the proximal radius and
surrounding soft tissues, suggestive of osteomyelitis.
C) Sort TI-inversion recovery sequences also showing a
hypointense signal.
Aspiration of the left elbow joint was performed, which
revealed a total nucleated cell count of 4100 with
90% segmented neutrophils and no crystals. Blood
and synovial fluid cultures revealed no growth after 14
days. Subsequently, proximal radius osteomyelitis was
suspected and the patient underwent a 6-week course
of intravenous cefazolin.
The patient followed-up annually, with serial elbow
radiographs obtained at each visit to monitor the
progression of the lytic destruction of her proximal
radius. By 3 months from onset of symptoms, she
had complete restoration of elbow motion. There was
persistent dysmorphic appearance on radiographs;
however, the prior periosteal reaction had mineralized
and matured (Figures 3A and 3B). The dysmorphic
proximal radius continued to remodel. By 4 years, she
had complete resolution radiographically with near
symmetric appearance and appropriate radial head
ossification compared to the uninjured elbow (Figures
4A through 4D). She had complete active range of
motion in her affected elbow (Figures 5A through 5D).
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Figure 4. Radiographs of the left elbow at 4-year
follow-up, showing remodeling and ossification of the
radial head in A) anteroposterior view and
B) lateral view. The uninjured right elbow is shown in
C) anteroposterior view and D) lateral view.

DISCUSSION
Spontaneous osteomyelitis in children is uncommon.2
Acute forms present with rapid onset and progression,
whereas subacute forms are defined by symptoms
lasting more than 2 weeks without acute symptoms.3,4
The pathological features are multifactorial and
develop from a combination of decreased host
resistance and increased bacterial virulence.1 Children
are theoretically more susceptible owing to their rich
periosteal vasculature, potentially resulting in higher
risk of infection from transient bacteremia compared to
adults.5
Up to 63% of pediatric cases are preceded by blunt
trauma, which suggests that a subperiosteal hematoma
may act as a nidus for infection or subperiosteal
abscess.5 Direct inoculation of bone has also been
described.6 Spontaneous osteomyelitis tends to affect
long bones. The tibia is most commonly affected
(39% to 83%) followed by the femur, radius, ulna, and
humerus.5,7 However, Spyropoulou et al1 found that the
spine was most often affected in a series of 65 patients
in Switzerland.

Figure 5. Clinical
photographs at 4-year
follow-up, showing
complete symmetric
A) extension, B) flexion,
C) pronation, and
D) supination of the
affected left elbow.

Several pathogens have been implicated in primary
osteomyelitis. Children between the ages of 6 months
and 4 years have a higher prevalence of Kingella
Kingae, whereas children older than 4 years tend to
present with Staphylococcus aureus.1 Mycobacterium
tuberculosis, Streptococcus, Pseudomonas,
Haemophilus inﬂuenzae, and coagulase-negative
Staphylococcus aureus are less common but have been
implicated in hematogenous osteomyelitis.1,8,9 Negative
blood cultures are not uncommon, however, and the
incidence varies widely in studies.1,3-5,7,8,10 In the series
by Labbé et al5 of 450 children followed for 20 years,
blood cultures were negative for osteomyelitis in 20% of
patients. In a review by Ezra et al10 of 16 patients, 100%
of cases had negative blood cultures while other series
have reported 1.7% incidence of negative blood cultures.
Soft-tissue and intramedullary cultures can also be
collected, but were found to grow Staphylococcus
aureus in 25% of patients.4
Diagnosis of osteomyelitis in children can be
challenging. Patients frequently present with vague
extremity pain that progressively worsens with time.7
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Pain with weight bearing or passive range of motion can
make differentiating osteomyelitis from septic arthritis
difficult, although both can occur simultaneously.3,7
Laboratory studies including WBC, ESR, and CRP
should be obtained with all patients. Multiple case series
have demonstrated that ESR and CRP can be within
normal limits in primary osteomyelitis.4,5,7,8,10-12 Ezra et
al10 noted 5 and 2 patients of 16 total had elevated ESR
and CRP, respectively. Similarly, Spyropoulou et al1
found that 48% of patients (n = 65) presented with an
elevated CRP, whereas 72% presented with an elevated
ESR. In the current case, our patient presented without
leukocytosis and normal ESR and CRP. The results
of these studies call into question the sensitivity of
systemic inflammatory markers in primary osteomyelitis
in children.
In the early stages of primary osteomyelitis,
radiograph findings may be normal. As the disease
progresses, osteolysis at the site of infection and
periosteal reaction become apparent.3 Cortical
thickening and a central radiolucent nidus are also
frequently seen.4 Osteomyelitis can be radiographically
classified by location (ie, epiphysis, metaphysis, and
diaphysis), periosteal reaction, and sclerotic margins.12
MRI findings remain the gold standard for diagnosing
osteomyelitis and are characterized by suppression
of fatty marrow on T1 sequences with contrast
enhancement following administration of gadolinium.7
High intensity in the marrow and surrounding soft
tissues observed on short TI-inversion recovery and T2
sequences are also common. Advanced imaging and
ultrasound findings can also be helpful in determining
the presence of a subperiosteal or Brodie abscess.
Intravenous antibiotics are the mainstay of treatment
of primary hematogenous osteomyelitis. When a
pathogen is identified, organism-directed therapy can
be administered. However, cultures can be negative
in many cases as discussed previously. Debridement
should be considered in patients with a subperiosteal
abscess, Brodie abscess, or septic arthritis, which can
occur in up to 50% of cases with primary hematogenous
osteomyelitis.2,3,5,7,8
Although the diagnosis and treatment have been
frequently described, few case studies have discussed
the recovery of patients with primary hematogenous
osteomyelitis in children. In a study by Kao et al,3 one
patient presented with Salmonella Enteritidis that
caused osteomyelitis of the distal formal epiphyseal.
Treatment involved intravenous ceftriaxone and
debridement, which resulted in complete healing and no
growth arrest at 16 months postoperatively.
In the current case, our patient presented with
primary hematogenous osteomyelitis of the proximal
radius associated with normal laboratory findings
of WBC, ESR, and CRP. It is unclear whether her
infection was preceded by trauma or misdiagnosed
as nursemaid’s elbow. Radiograph findings revealed
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osteolysis of the proximal radius, which eventually
remodeled to near-symmetric anatomical morphological
features compared to her uninjured elbow. Healthcare
professionals may benefit from the long-term findings
of our patient, which show the healing and remodeling
potential of children with this condition.
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